Many countries have amended legislation and introduced policies to stimulate universities to transfer their knowledge to society. The effects of these policies on scientists are relatively unexplored. We employ principal-agent theory to increase our understanding of the relationship between impact policies and scientific practice. Our methodology includes the analysis of policy documents and of data gathered in focus groups. We conclude that there is a gap between policy on the one hand and how scientists perceive it on the other. Policy documents put forward a broad notion of impact, but scientists perceive them as focusing too narrowly on commercial impacts. Scientists are further puzzled by how societal impact is evaluated and organised, and their perceptions frame their behaviour. Our policy recommendations focus on improving the interaction between intermediaries, such as universities and research councils, and scientists so as to include the latter's perspective in policy-making.
Introduction
The Bush (1945) report to President Roosevelt of the USA lists some of the achievements of science at that time: a decrease in death rate for all diseases and the successful battle against the U-boat. Future benefits concerning health, security and welfare are promised if basic research is adequately funded. Bush recommended the establishment of a new agency to distribute funding for basic research. He advised that the agency:
. . . should have stability of funds so that long-range programs may be undertaken. It should recognise that freedom of inquiry must be preserved and should leave internal control of policy, personnel, and the method and scope of research to the institutions in which it is carried on. It should be fully responsible to the President and through him to the Congress for its program. (Bush 1945: 8-9) Clearly, the unconditional support for science advocated by Bush is no longer obvious. In recent decades, many countries have amended legislation and introduced policies to stimulate universities to transfer their knowledge to society. Since the 1970s, governments in the Western world have increasingly emphasised the benefits to society of their financial investment in science (Mowery and Sampat 2005) , using such labels as the third mission (UK) or valorisation (the Netherlands). Since the late 1990s, funding councils around the world have introduced a societal impact criterion into funding procedures (Dance 2013 ). Societal impact is also an important aim of the European Framework Programmes, for example the current Horizon 2020 programme (<http://ec.europa.eu/programmes/horizon2020/en/what-horizon-2020> accessed 10 July 2014), and it is further included as a criterion in research assessments (VSNU et al. 2014) .
There is a rich body of literature studying the characteristics of those involved in impact processes by means of interviews, surveys or existing databases (D'Este et al. 2013; Lam 2011; Jensen et al. 2008) . Another strand of literature provides insight into impact dynamics, based on interviews with academics as informants, in order to reconstruct impact pathways (Olmos-Peñ uela et al. 2014; De Jong et al. 2014; Spaapen and van Drooge 2011) . A third collection of studies deals with methods and indicators for assessing societal impact (Donovan and Butler 2007; Meagher et al. 2008; De Jong et al. 2011) . These studies involve academics and support staff testing and reflecting upon methods and indicators. Although these types of studies have resulted in valuable insights for improving and monitoring societal impact, the way scientists respond to impact policies appears to receive little attention.
The increasing emphasis on societal impact provides us with an interesting case that can contribute to our understanding of how scientists' perception of science policies frames their behaviour and V C The Author 2015. Published by Oxford University Press. All rights reserved. For Permissions, please email: journals.permissions@oup.com thus the efficacy of these policies. The research question we aim to answer is: How do scientists cope with the increased policy emphasis on societal impact? Thus, we put the position of the agents at the centre and aim to explore their ideas and opinions by tapping into their realm of thought in a social setting. We will focus on their experience with societal impact activities to gain an idea of the issues that are relevant to them and the way they discuss them.
The structure of the remainder of this paper is as follows: in Section 2, we briefly discuss principal-agent theory as our theoretical framework. In Section 3 we then present our methodology, which combines document research with focus groups. In Sections 4 and 5 we discuss societal impact policies and the responses by the participants in the focus groups, respectively. Finally, in Section 6, we answer the research question and reflect on the implications of our findings for principal-agent theory and societal impact literature and policy.
Theoretical framework
As Hessels et al. (2009) concluded, societal relevance nowadays is a central element of the 'contract' between governments and science (Guston 2000) . This development can be described as a change in the principal-agent relationship between governments and science. In such a relationship, a principal and an agent exchange resources. In the case of science, government (the principal) has financial resources but lacks the skills to develop new knowledge, while scientists (the agents) have the skills but lack the financial resources. In exchange for financial resources from government, science develops new knowledge (Braun and Guston 2003) .
However, the information asymmetry in this contractual relationship raises two concerns. The first is whether the principal is able to select the best agents to do the job ('adverse selection'). The second is whether the agent is pursuing the principal's goals ('moral hazard') (Guston 1996) . Van der Meulen (1998) linked principal-agent theory and game theory to explain how government and science strategically react to one another and both develop strategies to maximise their outcomes. Government can introduce monitoring systems, usually based on peer review, to address adverse selection and moral hazard (Fernandez-Carro 2007) . Leisyte (2007) has described the strategic options of the agent as compliance (adapting to new demands), symbolic compliance (successfully pretending to adapt to new demands without actually changing), and negotiation (trying to change the new demands). The costs involved in monitoring will reduce the resources for science's core tasks, which is neither in the interest of government, nor of science (van der Meulen 1998).
Intermediaries play a significant role in creating a balance between the principal's and agent's goals (Guston 2000) . As van der Meulen (2003) showed, the challenge for intermediaries is not to become too closely associated with government and lose the trust of the scientific community and vice versa. Important types of intermediaries are research councils (to address adverse selection) (Caswill 2003; van der Meulen 2003) , research assessment systems (to address moral hazard) (Barker 2007) and research programmes (to address both adverse selection and moral hazard) (Shove 2003; Wardenaar et al. 2014) . University departments are another type of intermediary. Morris (2002) finds that scientists perceive departments as an important mediator between them and government's research priorities, research councils and the national research assessment. She suggests that departments are able to broker between research practice and research policy because-despite their managerial function-they are close to researchers.
The literature suggests that scientists are able to cope with new policies by selectively complying or not complying and because of the existence of additional sets of professional rules. Morris (2004) addressed the relatively unexplored position of the agents by studying the strategies that scientists develop to cope with new or changed policies. She concluded that scientists comply as much as required, rather than fully, to cope with a new policy environment in which research funding and research freedom can no longer be taken for granted. De Boer (2003) studied the effects of a Dutch law meant to modernise governance at universities. He concluded that the new law was not very effective because first, a considerable number of full professors strategically ignore it, and second, they indicate that informal rules provide leeway for professional autonomy.
Thus, the literature shows that multiple relations should be taken into account in order to understand the response of scientists to new policies: government-agent, government-intermediary, intermediary-agent and relations between multiple agents. Intermediaries, as buffers, are expected to be able to coordinate the practice and policy of science. We expect that a properly functioning system of intermediaries will lead to little tension between valorisation policy and the scientific community.
Methodology
We have limited our empirical study to the changing relationship between government and science in the Netherlands. There, societal impact has been included as a core task of universities since the reform of the Higher Education and Research Act (WHW) in 1992. In this Act it is referred to as 'knowledge transfer for the benefit of society' (WHW, Article 1.3). Our analysis begins in 2004, the year in which the Minister of Science made societal impact a core issue in government science policy, using the label 'valorisation'. As valorisation currently appears to be the most commonly used term in impact discussions in the Netherlands, we will use valorisation rather than societal impact in Sections 4 and 5.
Two phases can be discerned in the implementation of the policy. In the first phase, government and intermediaries negotiate about the meaning of valorisation and the way in which intermediaries should implement the policy in their agendas. The (intermediate) results of this negotiation phase can be found in documents. Another reason to consider documents is that in response to questions by scientists, intermediaries refer to policy documents.
In the second phase, the policies are institutionalised within the academic community. This leads to responses within the research community. These responses are not systematically documented and have to be collected in interaction with academics. As our method to collect such data we opt for focus groups for two reasons. Since academic research is a collective and social activity and since theory suggests that agents develop strategies to cope with new policies, we expect that academics do not deal with the increasing demand for societal impact in isolation, but in discussion with their peers. The other reason to opt for focus groups is that they make it possible to gather data on the attitudes and opinions of participants in a dynamic social context (Morgan 1988 , cited by Sim 1998 . Focus group participants have to explain themselves to, and query, other participants (Morgan 1996) . We believe that this is a relevant strength of the focus group methodology, since we are studying a topic about which many scientists are still forming their own opinion.
Document research
Document research is used to summarise policy developments concerning the principal's impact goals and how the intermediaries articulate these goals. We identify government as the principal. Four intermediaries are identified: first, the Dutch Research Council (hereafter referred to as the Research Council) as the intermediary that reduces adverse selection uncertainties; second, the national research assessment as the intermediary that reduces moral hazard uncertainties; third, the Association of Universities in the Netherlands (VSNU, hereafter referred to as the Association of Universities) as the representative of the universities; and finally, the Royal Netherlands Academy of Arts and Sciences (KNAW, hereafter referred to as the Academy) 1 as:
. . . the forum, conscience, and voice of the arts and sciences in the Netherlands (<http://www.knaw.nl/en/about-us/taken> accessed 23 July 2014) Documents published after the focus groups were held have not been included, since they could not have contributed to the responses of the participants. An overview can be found in Table 1 . In the results (see Section 5) we have translated quotes from Dutch to English where relevant.
Focus groups
We used focus groups to gather data about how scientists and support staff, as the agents, respond to the policy environment. A focus group interview is:
. . . a group interview -centred on a specific topic ('focus') and facilitated and coordinated by a moderator or facilitator -which seeks to generate primarily qualitative data, by capitalising on the interaction that occurs within the group setting. (Sim and Snell 1996: 189) A focus group study usually consists of six groups, as this is the number after which information saturation is reached (Morgan 1996) .
Each group ideally consists of 6-12 participants (Zeller 1993) . The composition of the groups demands a balance between homogeneity to allow for mutual understanding and speaking freely (Stewart and Shamdasani 1990, cited by Sim 1998; Morgan 1996) and heterogeneity to have different inputs and prevent polarisation (Sim 1998; Kitzinger 1995) . This type of participant selection is referred to as segmentation (Morgan 1996) or purposive or theoretical sampling (Barbour 2005) . Discussions are recorded and full transcripts are made for further analysis. The unit of analysis is the group. The occurrence of topics can be compared across groups, but one should be careful in comparing the relative importance of these topics per group or for individuals within these groups (Sim 1998) . We organised six groups. The aim was to invite 12 participants for each focus group, keeping in mind potential non-attendance (Webb 2002) . The overall population of participants was homogeneous in the sense that they all have experience with societal impact, as defined by government and intermediaries. Furthermore, each focus group was assembled to be homogenous in terms of type of research field and academic rank, and heterogeneous in terms of sub-discipline, organisational affiliation and job (researcher or support staff). We included those with a supporting role (e.g. policy staff members, technology transfer officers and communication advisors), because they also play a role in achieving societal impact.
We selected participants from four types of fields, covering the diversity of fields identified by Whitley (2000) . In this way we aimed to capture a wide variety of opinions and experiences. The fields are the fragmented adhocracies (represented by the social sciences and humanities) at one extreme and technologically integrated bureaucracies and conceptually integrated bureaucracies (represented by chemistry and physics) at the other. In the middle are professional adhocracies (represented by biomedical sciences, engineering, climate sciences and computer sciences). Within these fields, we aimed to maximise the number of sub-fields and universities represented.
To guide participant selection, a framework listing a preferred selection was made, taking into account functions, ranks, universities Subsequently, a first round of invitees was approached based on our own network and advice from divisions of the Research Council concerning researchers and support staff they considered to be actively involved in valorisation. After this first round, university websites were searched for researchers and support staff mentioning societal impact activities or responsibilities in their resumes. We also consulted university departments for advice. Especially in the case of junior chemists and physicists it was difficult to find researchers experienced in valorisation. In cases where we could not find a researcher with the preferred characteristics, we altered our framework.
Participants were invited by email. In addition to the goal of the focus group, we mentioned some of their societal impact activities and explained that these were the reason to invite them. We also included a link to the description of the larger project in which this study is embedded. Two weeks prior to the focus group, participants received an introductory statement of two pages to facilitate the discussion. We also asked the participants to submit an example of their societal impact-related activities or strategies. These were distributed among the members of the same focus group one week prior to the meeting. Table 2 lists the number of participants and their distribution across ranks and functions. The compositions of the groups differ due to last minute cancellations. An overview of the participants per university can be found in Table 3 .
The focus groups were organised in November 2013 (social sciences and humanities (SSH)) and April 2014 ((professional adhocracies (PA) and chemistry and physics (CPh)) at the premises of the Research Council, as this is the location of the institute to which all authors were affiliated at the time of the study. 2 The duration of each focus group was 4-4.5 hours. All focus groups were moderated by the same person. During the focus groups, the moderator was supported by two other researchers. Each of these two researchers also moderated one of the sub-groups. One of the supporting researchers was substituted after the SSH focus groups. Each focus group began with an explanation of the goal of the focus group, after which participants briefly introduced themselves. Participants were also asked for permission to record the focus group. Finally, we told them how the research results would be disseminated to them and other audiences.
The core of each focus group consisted of three rounds of discussions. In the first round, each participant introduced a personal example of a societal impact activity or strategy and explained why he or she defined this is as 'valorisation', as well as describing the elements of success. Other participants were invited to ask questions. In the second round, we divided the focus group into sub-groups so that we could multiply the number of discussions and thus expand our data collection. Each sub-group designed, visualised and discussed a desirable future in which achieving societal impact was seen as a regular core task of universities. They were asked to think about the conditions and knowledge required in order to attain this future. Then, in a plenary setting, one member of each sub-group presented their future. Members of other sub-groups were able to Science and Public Policy, 2016, Vol. 43, No. 1 ask questions. In the final round, the knowledge needs were prioritised and discussed further. Full transcripts were made of the recorded discussions. The transcripts were analysed using Atlas.ti. Only the issues discussed in the majority of the focus groups are presented in Section 5.
As our study is exploratory and we organised six focus groups, we will not be able to analyse differences per type of field or academic rank. However, by analysing six focus groups we will be able to capture overall dominant issues in the way scientists and support staff respond to impact policies.
For reasons of confidentiality, in Section 5, the focus group serves as the source of any quotes or narratives. Table 4 lists the captions. For example, JI-SSH refers to a quote or narrative provided by participant(s) in the SSH focus group consisting of junior and intermediate-level researchers. For reasons of readability, the focus groups with participants from the biomedical sciences, computer sciences, climate sciences and engineering are referred to as PA.
Where narratives are presented, participants are coded 'P1', 'P2' etc. in the order of their contribution to the discussion. The codes are unique for each narrative in the sense that 'P1' generally does not represent the same individual across two different narratives. Contributions by the moderator are coded 'M'. Lastly, all quotes have been translated from Dutch into English.
Valorisation in policy
We now describe the valorisation policies developed by government and the intermediaries as the background for interpreting the responses presented in Section 5. Two steps can be discerned in policy development: the introduction of valorisation as an explicit goal in government policies, and subsequent negotiation between government and the intermediaries. The next step can be considered to be the negotiations between government and the intermediaries about the content of valorisation policies. In 2007, the government appointed a committee to improve the valorisation environment. In 2008, that committee presented the The Government has used this definition up to the present day, although it omitted the word 'competitive'. In the agenda, the organisations involved agreed on the development of additional policies to anchor valorisation in the Dutch science system. The agenda included follow-up steps for universities, the Research Council and the Academy. Universities agreed to develop valorisation strategies and to include valorisation achievements in their annual reports and research assessments. They also agreed to show appreciation for and reward employees active in valorisation and to include valorisation in employees' job profiles. The Research Council and Academy agreed to develop policies to improve the valorisation awareness of researchers.
The result of the negotiation was reflected by policy documents published by intermediaries shortly after the valorisation agenda was released. In 2009, the Research Council introduced a 'knowledge utilisation paragraph' in its funding applications. There, knowledge utilisation is defined as:
. . . a process that promotes the use of academic knowledge outside the academic domain and/or by other scientific fields. The process generally demands interaction between researchers and intended knowledge users, and this contact may appear in all phases of research: from developing research questions to disseminating results. (Netherlands Organisation for Scientific Research 2013: 2) Initially, the paragraph was optional, but from 2014 onward it became mandatory in all funding schemes. It now accounts for 20% of the final score of a proposal. However, there is an opt-out for basic research. If an applicant convincingly argues that knowledge utilisation is unlikely to be realised and if the review committee agrees, a full score is awarded for the paragraph.
The Research Council, the Academy and the Association of Universities are jointly responsible for the Standard Evaluation Protocol (SEP). The SEP is used to guide the mandatory six-yearly assessment of each research institute. Central to the assessment is the site visit by an international peer-review committee. Over the years, societal impact has gained importance under the label 'relevance'. According to the 2009 protocol, relevance:
. . . covers the social, economic and cultural relevance of the research.
The committee is asked to consider one or more of the aspects 'societal quality', 'societal impact' and 'valorisation'. The first refers to policies and efforts to interact with societal partners, the second to actual achievements and the third to:
. . . making research results available and suitable for application in products, processes and services. (KNAW et al. 2009) 3 Also by agreement, the Association of Universities included valorisation in the framework that provides job descriptions of academic ranks. Scientists are expected to:
. . . create value [of] acknowledged scientific knowledge and insights for science, society and where possible for government and private parties.
Although doctoral students in the Netherlands have the legal status of university employees, the description applies to all academic ranks except them.
In 2012, all universities concluded performance agreements with the national government in which valorisation was included as a priority. Examples of such agreements are: to adhere to the agreement in the valorisation agenda of spending 2.5% of the university's financial resources on valorisation activities (Leiden University 2012) and encouraging science communication by means of:
. . . demonstrations, exhibitions, lectures, popularising publications, the university's website and social media. (Eindhoven University of Technology 2012) Currently, the Association of Universities is developing a framework of indicators that defines valorisation in largely the same way as government does:
. . . the process of creating value from knowledge by making it suitable and/or available for economic and societal use and making it suitable for translation into competitive products, services, processes and entrepreneurial activities. (VSNU undated) The development of the indicators is explicitly presented as a bottom-up process, to create wide support within universities. In 2015 there should be a long list of indicators from which universities can select those most appropriate for their research.
The Academy is involved in the development of the SEP and in the public debate about valorisation, but has not developed its own definition. Although it promotes valorisation in the institutes it manages, we have not found any related policy documents (KNAW 2014) . The Academy generally emphasises the value of basic and autonomous research. 4 However, it is involved in developing methods to assess research on its full merits (KNAW 2010 (KNAW , 2011 (KNAW , 2013 and societal impact in particular (ERiC 2010) . In addition to the valorisation agenda, the government introduced the 'top sector policy' in 2011. The goal of this policy is to intensify collaboration between public research and industry in nine sectors (<http://topsectoren.nl/home> accessed 10 July 2014). Since then, a significant part of the Research Council's budget has been earmarked for collaboration with private partners from these sectors. For example, the government earmarked e225 million of the Research Council's total 2013 budget of e628 million (<http:// www.nwo.nl/en/about-nwo/whatþdoesþnwoþdo/funding/budget> accessed 10 July 2014).
Excluding the first task description by the government, there are major similarities between the descriptions used by government and the intermediary organisations (see Table 5 ), such as: the processlike nature of valorisation, the variety of forms it takes and the specification of societal use in addition to economics. This suggests a certain consensus, although multiple terms and descriptions are used. In Section 5 we will see whether and how government policies and the outcomes of the negotiations between government and the intermediary organisations affect scientists and support staff involved in valorisation.
Valorisation in practice
In this section we present the three main issues that emerged during discussions between the participants of each of the six focus groups. These are: the task description of valorisation, how it is appreciated, and how it is organised. We will explore how these issues are related in the responses of the participants.
Task description
Although participants appeared to be familiar with the relevant policy terms, almost none of them found the definition of valorisation self-evident. This may explain why attempts to develop a task description were common in all focus groups. When discussing potential descriptions, some participants found to their surprise that they had excluded their own valorisation activities. Although consensus was generally reached, some activities were not readily considered valorisation by all participants.
Two issues emerged in the focus groups' attempts to describe the task of valorisation. The first was whether valorisation is a separate task or whether it is part of the other core tasks of universities, namely research and education. A situation in which the three tasks are integrated was regularly presented as the ideal. The perfect research project was said to be in collaboration with a societal partner, to generate new scientific knowledge and to provide a practical context for educating students. This makes it difficult or even artificial to separate the three tasks. Below, two participants from the S-CPh group discuss this issue in one of the sub-groups. They are clearly struggling to position valorisation in relation to education and research.
P1: That [drawing a separate box for valorisation] is a bit funny though, because the social responsibility is covered by these two [pointing to research and education], it does not stand on its own. P2: Exactly, exactly. I fully agree with you. But it is also a matter of definition, right? Because you can define education as teaching your students . . . but of course it is already partially part of the university and it is also partially aimed at society. And in the latter case it is part of your social responsibility.
The second issue was the task description of valorisation as such, regardless of whether or not it is part of the other core tasks. Although task descriptions are provided by government and the intermediaries, this does not mean researchers are familiar with them. The moderator asked a participant from the JI-CPh group whether she had read the explanation provided by the Research Council. The participant could not remember the explanation in detail, but recalled that she had:
. . . read it with scepticism, because I already knew . . . something is being imposed on us which did not originate from us. Without any motivation.
If it were up to the participants, what would the task description of valorisation be? First, participants describe valorisation as a process, not as products. For example, a patent was not considered valorisation, it was considered a means to achieving valorisation. Another recurring element used to describe valorisation was 'translating knowledge'. This included translating for the public, but also for other scientific disciplines. For instance, when a post-doctoral researcher from the JI-PA group explained that he used his information and communications technologies knowledge to solve problems in the Large Hadron Collider at CERN, other participants did not question whether or not this was valorisation. Third, commercial activities were almost always regarded as valorisation. Yet a widely shared view was that valorisation is about more than making money, although some participants seemed not to have considered this option before. The discussion in one of the JI-PA sub-groups illustrates this: P1: And valorisation is not only about making money. P2: No . . .
P3: That's a very interesting point you raise.
A potential explanation for participants emphasising that valorisation is about more than commercial activities, is the perception that government and the intermediaries value science for its contributions to the economy instead of knowledge development. This was discussed in the JI-CPh group in the following way: P1: I do see considerable hypes about which fields get money. Yes, that is influenced by the current political climate. So that is where you notice a large effect. P2: Also, there are more programmes now that only allow you to submit a proposal if a company joins in and finances half. In cash.
P1: I think they are making a mistake about valorisation . . . that knowledge transfer . . . you easily get the feeling that only Still, even researchers who are engaged in commercial valorisation activities do not always recognise these activities as valorisation. This had already become clear when inviting participants. We had to convince one of the JI-SSH participants to accept the invitation. This researcher is the director of the commercial bureau of an archaeology department. In this role, he was involved in multiple commissioned excavations and in reconstructing an historical building commissioned by a theme park. He did not identify these commissions as valorisation, and during the focus group he explained why:
We decided to link it [the commercial bureau] to scientific research. That is why initially I did not think of it as valorisation. For us it is about collecting building blocks for scientific research.
Another SSH researcher is part of a research group whose members give public lectures and, based upon their scientific expertise, serve on the boards of several associations. He questioned whether he or his colleagues would be appropriate participants, because he felt they were not involved in valorisation. Due to other commitments, this researcher could not join the focus groups. Nevertheless, we will include part of his response because it is indicative of the confusion that reigns about the task description of valorisation:
. . . I looked at www.valorisatie.nl, but it did not help much. We are not really making money from our scientific results, but we do share our knowledge with society. However, isn't that just dissemination?
It should be noted that although his colleagues do not commercialise their findings, the activities he described fit the descriptions used by government and the intermediaries. In the focus groups, a JI-PA participant involved in explaining results to lay audiences and a participant from the S-CPh group whose research is funded by a charity foundation and who collaborates with physicians and gives lectures to patients and their families reacted in comparable ways. They were unaware that these activities can be considered valorisation, for example by the Research Council. Also, when confronted with the official task descriptions, they remarked these were things that they had been doing for a long time.
In addition to participants who were unaware that they were actively valorising their research, there were also participants who questioned whether the activities mentioned by other participants were true examples of valorisation. It should be noted that all the participants were invited based on their having experience that fitted the task descriptions used by government and the intermediaries. The following exchange was a discussion between two participants in the S-CPH group. Their descriptions of valorisation differed. The first participant initially considered valorisation to only include activities aimed at applying research findings. The second participant used a broader description. Although the first participant seemed willing to revise his idea, he was not immediately convinced. A participant in the S-SSH group questioned whether the examples given by two fellow participants could be considered valorisation. One of the examples was about work in collaboration with pharmaceutical companies and patient organisations. The other example concerned a consortium involving a number of public and private organisations. It should be noted that the consortium was funded by the Research Council and explicitly aimed at solving societal problems:
I question whether this is valorisation. If you are doing commissioned work, isn't impact inherent to the research then? Someone is waiting for it, so in that case it isn't a problem at all, is it? Valorisation is effortless in that case.
The discussions concerning the task description of valorisation show that there is no widely shared description and that the participants were unaware of the task descriptions provided by government and the intermediaries. To resolve this situation, the participants in each of the focus groups expressed a need for examples. The lack of a widely shared task description has made it difficult for them to recognise their own and others' valorisation achievements. Participants linked this to the topic of appreciation, as we will see in Section 5.2.
Appreciation
The second topic that came up in all the focus groups was how to appreciate valorisation. We have chosen the term 'appreciation' rather than evaluation or assessment because it does more justice to the motivation of participants to engage in valorisation. Some felt a moral obligation to give something in return for taxpayers' money, while others felt a need to fascinate, educate or help society, even if their efforts went unrewarded. The following narrative from the S-SSH group is illustrative of the motivation of scientists. However, internal motivation is not sufficient to stimulate valorisation. Gaining recognition based on valorisation is perceived as problematic. Those who are evaluated face the challenge of presenting a convincing strategy without knowing what is expected of them, while those who evaluate face the challenge of assessing strategies they feel unequipped to assess. The following experience of a participant in the S-PA group illustrates the difficulties of evaluating valorisation strategies in research proposals. It also shows that the Dutch struggle is not restricted to the national borders, but also challenges foreign scientists involved in peer reviews.
I also see that . . . paragraph in research proposals as a member of [a review committee of the research council] and then we get a mathematical proposal with the most abstract mathematics imaginable and then suddenly there is . . . what should he fill in?! He can't say 'I'm collaborating with a company' because I know for sure he won't be and he certainly shouldn't. So he says something like 'I'm going to lecture to high school students'. Yes, ok. In this case the committee will say 'We accept it'. And the international reviewer has no idea what we mean by it [knowledge utilisation], absolutely no idea. They say 'This is irrelevant'. They won't fill it in.
Whereas the current policies of government and the intermediaries do not attribute different values to different types of valorisation, the quote above reveals the perception of an implicit hierarchy in valorisation activities. Collaboration with companies is perceived as more important than other activities. A participant from the JI-CPh group warned about this hierarchy:
We have to make sure that there are no first-rank and secondrank third mission activities. So that . . . at least there is the perception . . . first rank of course is with industry, cash, patents, you name it. And second rank, well if that is not possible . . . then you can go for the pulpit, then we go fascinate high school students [sarcastic tone]. Whereas if you acknowledge both are very valuable, perhaps of equal value . . . Along with the difficulties inherent in evaluating valorisation in its own right, participants experience a tension in the appreciation of scientific excellence and valorisation. The general perception is that valorisation is considered an extra at best. Scientific excellence is what reputations are predominantly based upon in evaluation settings, as an S-SSH participant explained. The quote shows that societal impact is ignored, although it is an explicit criterion in research assessments and job performance appraisals.
We are dealing with the same issue. There is a tension. For the research council valorisation is important, but often the members of assessment committees are older hotshots. So, there is a generation gap. What I saw is this: the groups that are not involved in valorisation score very high. For all groups there is the heading 'relevance', under which a number of researchers are given the score 'reasonable', although their contribution to valorisation in some cases is very small. For other groups with high valorisation performance the scientific relevance is assessed lower. Another point: It should be an issue in job performance appraisals, but in practice this criterion does not play a serious role. However, it should be an issue in every job performance appraisal.
According to the participants, this implicit hierarchy also has questionable effects on the selection of researchers. They share the opinion that academic researchers are selected through incentives that stimulate scientific excellence, while they feel that additional skills relating to valorisation are required for a full professor, such as networking and acquiring funds from societal actors. Currently, they believe that these skills cannot be developed because they are not rewarded and indeed are even neglected in evaluation procedures. The following narrative originates from the JI-PA group and illustrates this view: P4: Look, valorisation is just an extra skill that we expect of full professors. So how do you make them develop the skills that valorisation requires? In part by stimulating them to do so in their career. It should be included in reward systems.
Summarising, the participants observe difficulties in how valorisation is appreciated. Because there is no clear task description, it is hard to prepare or perform evaluations and assessments. There is also a perception of implicit hierarchies. Scientific excellence is believed to have a higher status than valorisation and commercial valorisation is believed to have a higher status than other forms. Participants share the opinion that the lack of a reward for valorisation makes it less likely to contribute to a scientific career. Many participants believed that improving the situation would require field-specific valorisation indicators. We will now look more closely at the position of valorisation in the organisation of scientific work.
Organisation
The final topic that emerged was the division of labour concerning valorisation. It included issues such as additional workload and whether or not all individual scientists should be involved in valorisation.
Valorisation was perceived as an extra task, in addition to research, education and administrative work. Scientists and support staff members were aware of this issue. Adding extra working hours does not appear to be a viable strategy for coping with the additional task. Concerns were expressed in several of the focus groups:
And the second, the second question is 'Will there be enough time for teaching if we all start a third mission, in the sense of collaborating with companies and lecturing the public?' (S-PA participant) And: P1: Just like saying 'You can clock hours for this [valorisation] ' and then, perhaps, if there can't be additional costs, it will be at the expense of education, which nowadays takes up fewer hours because of developments in . . .
P2:
Yeah, that's a good point, is not it? How do you . . . education versus research versus the third mission. In terms of hours, there has to be a measure for that. (S-CPH participants) Also:
It does not even fit into a 38-hour a week contract, what we ask of our employees. So if you want the opportunity to take a step back and interact with society then the world will say 'That's a nice thing to do in your spare time!' All fine and well, but in that scenario you are asking people to constantly chase their own tails. (JI-PA participant) Participants suggested that some researchers are better equipped to perform valorisation activities than others. For those who are poorly equipped, valorisation is described as problematic. Nevertheless, these scientists still play a role in valorisation, as participants in the S-SSH group discussed:
P1 [explains a group visualisation]: We would like to spare the goose that lays the golden eggs. We all know people, brilliant individuals in their field, who you should not bully about valorisation. You should not cause them sleepless nights. I'm dramatising a bit.
M: Yet the goose is within the network. Group members shared some specific examples of task division, although this is uncommon. In the S-PA group, one participant explained he is employed in an 'innovation track'. His job appraisals are based not on scientific achievement but on innovation achievement. A participant in the JI-CPh is employed in a dual track:
Back then, [a certain full professor] supervised me during my PhD and he asked me to return for a job, which is part-time research and part-time outreach employee.
What these two examples have in common is that previous success creates the freedom to take the less conventional route. The previous achievements of the S-PA participant resulted in substantial royalties for the university. The JI-CPh participant's dual track was enabled by a prestigious national grant awarded to his full professor. Still, the question is what the effects of such constructs will be on the careers of these researchers in the long term, since scientific quality still dominates in most selection procedures.
It should also be noted that this division of labour was not to everyone's liking. One participant suggested a valorisation dean who can assign valorisation duties, just like educational duties, and apportion time over the three tasks. Others referred to their university's policy documents or to the research assessment protocol. These approaches were questioned by others:
P1: You are saying that one of the questions . . . for everyone employed by a university . . . do you really think so? P2: That is what we are being told, this is the new core task. The evaluation protocol says in so many words 'What are you doing about valorisation? ' Education, research, valorisation. (S-PA) In short, participants believed that valorisation is a new and additional task, demanding extra time and skills. It is not clear how valorisation should be organised in relation to the other tasks of universities and in relation to personal strengths and preferences. These uncertainties have led to many questions concerning the way valorisation is organised, such as:
• How can valorisation be integrated on a practical level, alongside education and research? • How should research groups be organised if valorisation becomes a goal? • How can a change of culture be achieved in which valorisation (and teaching) is as important as research?
Nevertheless, there seem to be modes for appointing specific valorisation researchers.
6. Discussion and conclusions
Response to valorisation policies
The aim of this paper is to help us understand the effects on scientists of government's increasing demand for science to have societal impact by tapping into their realm of thought. To this end, we have studied the introduction of impact policies by government and policy documents by intermediaries resulting from negotiations with government. We have also collected data on the responses of scientists and support staff members involved in the quest for impact. Our expectation was that if intermediaries successfully create a buffer between government and research, scientists will be able to cope with the policies that emphasise societal impact. Looking at those policies, our impression is that of a consensus between government and the intermediaries. This confirms the path dependency of 'mediating through' or consensus as a strategy in Dutch science policy (van der Meulen 1998). The first indication is that the intermediaries execute the agreements with government to include societal impact in their policies, and the second is that the task descriptions used by the intermediaries are largely similar to the description of government. Government and intermediaries all state that impact includes not only commercial activities but also activities aimed at public organisations or the general public. The Research Council even includes other research fields as potential beneficiaries and provides an opt-out for basic research. Impact criteria are included in funding procedures, research assessments and human resource management, and university job profiles include impact responsibilities.
In the focus groups, a picture emerged of a puzzled academic community. Participants realise an additional formal task is introduced and the majority is, in quite a number of cases unintentionally, fulfilling this task or position their usual activities in terms of this task. The downside of the institutionalisation is that symbiotic activities are artificially drawn apart, putting in jeopardy the scientist's perception of valorisation as regular research activities, which results in confusion. Participants articulated the need for a clear task description. Quite often they did not recognise either their own or their peers' activities as valorisation, although these activities could be categorised as such according to all policies. It requires little imagination to see that this will be counterproductive when societal impact is assessed in proposals or in career and appraisal interviews. Moreover, many participants indicated that they had been involved in these types of activities for a long time, but never realised that they could be labelled as societal impact. In evaluation procedures, it was unclear to them how impact should be presented and assessed.
There was the perception that scientific excellence is more important than impact and that commercial impacts are more important than other impacts. The organisation of societal impact activities also puzzled the participants. Who should be involved? Where should the necessary time come from? How should the appropriate skills be developed?
Remarkably, the task descriptions used by government and the intermediaries are in line with the desired descriptions formulated by the participants of the focus groups.
The response to policies seems like a paradox. Returning to our research question, we have found little evidence of coping mechanisms, unlike De Boer (2003) and Morris and Rip (2006) . In fact, we found overwhelming evidence of a struggle (Hessels 2010) . Although our participants succeeded in fulfilling the impact task in accordance with the policies, they were unaware of doing so. We believe that this cannot be considered as (symbolically) complying with policy, because the perception of the policies does not reflect the actual content of the policies. We have also found no evidence of organised negotiation between the agents and the intermediaries or government.
The agreement between government and intermediaries on the one hand and the struggle within the academic community on the other hand, suggest that the intermediaries have not successfully buffered between government and science concerning valorisation policy.
Theoretical implications
Our findings have implications for the application of principalagent theory to the relationship between government and scientists. One has to be careful assuming that scientists are familiar with the policies of government and the intermediaries. This supports Morris' (2003) conclusion that principal-agent theory provides a limited view of scientific practice because it fails to capture the agent's perception of the relationship. Nevertheless, the theory provides explanations to understand why the policy of government is not as effective as desired.
We find that the agent's reactions to policies are more diverse than previously suggested in principal-agent theory. In addition to compliance, coping and negotiation, there seems to be another option: (policy) alienation (Tummers 2012) . Policy alienation is common among professionals and is defined as:
. . . the general cognitive state of mind of a psychological disconnection with policy. (Tummers 2012: 14) In our focus groups, we encountered multiple expressions of policy alienation. Some participants seem to have lost faith in university managers, intermediary organisations and government. They read policy documents with scepticism. They choose to neglect the policy without having an alternative strategy. Van der Meulen (2003) conceptualises the relationship between government and science as a game in which both rationally seek strategies to stabilise the situation. We question whether alienation can be considered as playing a game and as a rational strategy on the part of the agent. If agents do not understand the rules of the game, or refuse to take notice of the rules of the game, it is difficult to maintain that they are using a strategy.
Generalisability
A limitation of this study is that our selection of participants is biased: to evoke experience-based discussions, we deliberately included only participants who were experienced in targeting societal impact. This means that we must be careful when generalising our findings. A different picture could have emerged if we had studied those not experienced in societal impact or those opposed to it. We can hypothesise two situations: first, such scientists will find themselves in an even larger struggle since they are faced with an increasing demand for something they are not doing; or second, they will be able to develop coping strategies by focusing on academic excellence, since they are not internally motivated to be involved in societal impact activities.
Future research
Our study was exploratory and concerned a limited number of focus groups. We were able to gain an impression of important issues in the scientific community as a whole (Morgan 1996) . However, six focus groups do not allow us to compare between types of research fields nor between academic ranks (Sim 1998) . Again, the unit of analysis was the focus group, not the participant. Nevertheless, we would like to discuss some emerging patterns concerning types of function, rank, sub-field and individual participants as we believe they may guide future studies.
Overall, it can be concluded that valorisation is a challenge for most academics, regardless of their rank. However, the character of the challenge seems to differ between ranks. For junior scientists the challenge appears to be how to include valorisation in such a way that it does not hinder an academic career. For senior scientists the challenge appears to be how to justify valorisation in bureaucratic procedures, such as the SEP evaluation.
The study within biotechnology by Stemerding and Nahuis (2014) suggests that there are disciplinary differences, even between subfields. In our study, it seemed that valorisation poses the least challenge for scientists from those fields that belong to the PAs. A possible explanation is that these fields are characterised by a clear and varied audience in society. Academics in the social sciences and humanities seemed to regard valorisation as a way to justify public investments in their fields. Within chemistry and physics, already in the participant selection phase it stood out that junior staff appear to be less involved in valorisation than junior staff in the other fields.
Finally, the support staff members of the Research Council and universities seemed to be more informed about policies and seemed to hold more developed views on valorisation than the academics. Although the scientific community and intermediary organisations may clash, individuals may very well understand each other. It could be hypothesised that support staff members function as brokers between valorisation policies and academics. Again, we have to be careful generalising these patterns. Additional research is needed to draw more reliable conclusions.
Furthermore, the data suggests individuals may have three responses to valorisation policies, which are not mutually exclusive:
• the recognition that policies entail activities that have been part of daily work for a long time • the fear of tension with academic excellence • neglecting policies In-depth interviews could provide further insight into responses on the level of the individual academic (Morgan 1996) .
Recommendations for practice
Our study also has an important implication for science policy. From the principal-agent perspective, we learn that if scientists are puzzled by the intentions of the government's policy, task fulfilment is problematic. The time has come for government and intermediaries to invest in their relationship with scientists, concerning impact policies. On a positive note, the picture that emerges is of a community that in general is very motivated to have an impact on society. We have two further recommendations that require a joint effort by science policy-makers, science policy scholars and the academic community as a whole. These recommendations are based on the needs expressed by participants during the focus groups. First, we recommend a discussion within the academic community about valorisation or impact. Although we had invited participants so that we could tap into their experiences and thoughts, many thanked us for the new insights they had gained during the focus groups. They planned to discuss societal impact with their colleagues and include it in research strategies. The learning process concerning impact appears to benefit from a social setting. Indeed, focus groups are known for their empowering value (Morgan, 1996) . Staff members of research councils or university departments could initiate debates, but academics are needed to adapt the debate to the needs of a specific research community. Again, in our experience, there are generally scientists who like to be involved in organising impact debates. Approaches such as SIAMPI (Spaapen and van Drooge 2011; Molas-Gallart and Tang 2011; De Jong et al. 2014 ) have proved to be useful to relate practical examples to policy concepts.
Third, participants expressed a need for impact indicators. It cannot be stressed enough that these should be research-context-specific indicators. Some participants suggested that scientists should be involved in developing these indicators. Indeed, this seems a fruitful approach, as we have discussed elsewhere (De Jong et al. 2011) . Our final recommendation concerns our own peer community. The focus groups put forward a diverse range of questions related to the organisation of societal impact. We believe these are important questions for the field of science policy studies and we know that there is already a huge body of knowledge available. Like the content of impact policies, we found that participants are also unaware of the knowledge developed in our field, for example concerning impact indicators. Participants are also in need of explanations of what policy developments mean for their everyday practice. We could provide these explanations. In short, we should realise that other scientists are among our most important stakeholders and we should work on improving our impact on them. Notes 1. By law the Royal Academy (KNAW) has three functions: a learned society, an advisory body to government, and a management body for national research institutes <http://www.knaw. nl/en/about-us/taken> accessed 10 May 2015. 2. The Rathenau Instituut is located on the premises of the Research Council, but is not affiliated to it. 3. An updated protocol was published in May 2014. Research is assessed on three criteria: scientific quality, societal relevance and viability. A definition of societal relevance is absent, yet it is described as:
The committee assesses the quality, scale and relevance of contributions targeting specific economic, social or cultural target groups, of advisory reports for policy, of contributions to public debates, and so on. The point is to assess contributions in areas that the research unit has itself designated as target areas.
Research groups are expected to make a case for their relevance with the committee using narratives (VSNU et al. 2014 ).
4. For example, members of the junior branch of the Academy wrote an opinion letter in a national newspaper (Robeyns et al, 2010) .
